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(54) Corneal Surgical apporatia 

(57) AcomeaisurQtealappafaiuafcrlncWnflacor^ 
nea o# a patianft fya in a layared torni indudar a auc- 
tion ring unit tavlng a drcutar opertng, that is to ba 
^^o^ffn^oad ortto a por^haraf part oT tha oemta; a 
rtfatatte shaft; an eccamrlc pto projedlno from a dBstel 
end of tha shaft tha eocantric pin batng locatad at a 
position oftBat fhvn a rotationaf oantral asda of tha shaft* 
and a cuttfrig urm movatila in an incising (fraction attova 
^» g"C*jo" Hng una. Tha cutttng unit »idud»>g: oomea 
apptenating means that applanatas the comaa witNn 
tha opening Into a sutjstanttally Wat ibrm; a ttada that 
»ncisas the cornea; a first oecaiafion firanamfting mam. 



bar havmg a part wHh which the eccanfric pin is 
en^gad; a second osdHatton transmitting menter 
to^ftg a pa rt with which a part of the fiist oactrtatlon 
tranemfUng member is engaged; and a holder that 
Wds the first and second oscfflatton transmitting man- 
bars to be movable in a lateral direction which Is par- 
psndfcular to tha rotational oantral axis of ths shaft. 
Movement of the second oscfllatlon transmitting mam- 
bar in the lateral cflrectlon causes the Wade to be nwved 
in the same (flrection. 
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Dftscffptlon 

BACKGROUND OF JH£ INVENTION 
IBeUorthetrMntfon 



[0001] The prwant invention relates to a corneal 
MBtcal apparatitt tor fncisina lha cornea of an 6^ 
patient m a layered form at the time of a fcarato r al i ati ve 
sugeryortheSke. 

2. Descripfion of the Related Art 

[0002] In recent years, attention has been fbcused 
onaLASIK&jrgery(laser(nsituRermomlleust8)fortha is 
karalor^nadive smgery wherein a fiap is lonned by 
incWng a portion witti a fhidmss of about 0.15 ntn 
from the oomeaJ epttheflum to the corneal stroma with a 
part of the cornea remaining oonnacted a hmga. 
ablating the comra) stroma in a rafradiva correction so 
anv»int by an oocaner tasar fight and rationing the fl9 
to fts origlraf poeflioa In tha LASf K surgaiy; a Gomaal 
^ggfea* apparatus called n te ok u a to ma is used lor 
tfig^ the cornea tn a l^arad iorm. 
t0003J As a comotf surgical apparatus, one com- 2s 
prising a suction ring to be vaeuum-fixed to a part el the 
cornea from a corneal ring portion to tfw surtea of the 
corijunialva, a comae appianating member tor applanat- 
ing tha oomea ftafy. and a blada movM towaid the 
hinge while bemgoscfflatadlateraly so as to indsa the 30 
f lattened cornea into a layer fomi wfth a substantiafiy 
unitormthidcneas. knowrt 

[OOOfl As a mec hanism tor the Made latarriosdtta- 
tion, as sham In FKl 13A. one con^rising a rotation 
Shaft 301 to be rotated by a drfvtng dai^ su^ as a 3s 
niotor. an eccentric pin 302 providad at ftat^ end of the 
shaft 301. a transmitting msmber 304 hartfig a vertical 
gro ove 303 to b e engaged with t» pin 302 is proposed. 
The transmittmg merrbsr 304 having a Uada 300 fixad 

thereeolsn6idmo^inth8lstsral(firacfion(r1^and 4o 
1 8ft tfraetioa that is. the racfion perpentfcUlar to the 
paper surtecemFia 13) in a receiving groo^lbnned 
i n a blade hoider 305 and a Wder btock SOa. When the 
shaft 301 is rotated by driva of the motor, torce is 
appMad on tte tr anamHBn g msnOer 304 in fta totwai 4S 
direction acconSng to the drountferantlal movement 
{anarfar motion) dthapin 302 engaged wflh fta vertical 
groove 303. Acooningly. the tr ansini tt w g mmrim 304 

osoilated laterany (moved in the rfgm and 1 aft cfrecti^ 
andfurther.tftet*ada300fbcadtDaietrBnen«ftigm«n- so 
bar 304 is osdbtted lateraly as wag. 
IOOO?J HowMT, acoordhg Id fie ccmenbonat 
mectenrsm. as sh«wi In FKl 13a by the cfcttartw 
tial mcranem of the pin 302. not only iha tome kt the 
latersl (fireoion but also fbica li the vertical tfredion ss 
(t9«id down direction) is applied to the tansmftttng 
member 304. That is, sinca the pin 302 with the drcum- 
ferenlial movement cornea in contact with the wal. of 



the vertical groove 308 so that toroa is applied on tfta 
transmitting mantosr 304 in the vertical (fraction due to 
the friction fbrca generated by the contact the taw* 
tirtg member 304 is osefllatad lateRdly whSe bete 

moved aho in the vertical (firectioa Tharetere. It tha 
shaft 301 is rotated at a high epeed. the fr ansnilti g 

meiTtar 304 and the blada m generate vertical osci- 
lation (up and down movamenQ caffed tanpaee' n 
addition to the lateral oeolafioa 
10006] The Iranpaoa* hinders stable indsioi as 
weB as gsnentas a toss m terms Of the Mcisncy of 
converting the rotational motion to the lateral cectUaiton* 
l^^oraover. tinea the comer part of the tr ansmMng 

msmber 304 is contacted w«h a blKle holder 305 and 
tite holder block 306 ftrequentiy so aa to be appSed with 
a targe tofo^ the ports are worn outrapidly so that the 
»a cyde tfiareor is shortsned. 
[00071 Thedbplaoementamountatttefransmd&ig 
member 304 to be cfisplaced vertical^ and tatemOy (*n 
the and demand right and left Erections) aocortft^ 
to the drounfarertfa) m ove m e nt of the pto 302 corre- 
sponds to the eccentric arnburt of the pin 302. but as to 
the vertical diredfaii, sines the Irm6rrtttingmentoer304 
is held by the blade hoCdar 305 aitf the holder block 306 
in ttie vertical fraction, the tmnsn^ttr^ moitoer 304 

(and thebladeaoo) iedlspisced (vrtcal oscaatiw) tor 
the gap with raspsd to each merrbec Thffetore. accu- 
rate ptoductfon wKhou a gap among the tr aitsi i imin g 
mentMT 304. the blade hoUer 305 aivi the hoUo-btock 
306 wotAJ prMnt the vertical oacfllation (that is; -ram- 
page^ however, much lab^ 

<Jsmand particularly in mesa production so aa to 
fnoeasetheooat 

SUMMART OF THE WVENnON 

lOOOq to view of ttie above-mentioned problems, 
a n oblec t of the p resem invention is to provide a comarf 
surgtoal spparatus capabla of tomwig a good flap by 
preventirtg -ranpage- of a btode. Effecto of the appam- 
tos inckjde efBdeni generation of lateral oecflation. 

raefralm of tt«e ooat rise aooortfng to high Mcuraey of 
tftems chanlan xandhl^ 

IDOOq m onier to sdvettwabovMisntionsd prob- 
lems, the invention is characterized by the feOowing tea- 
turea. 

(1) A corneal surgical apparatiA lor incieing a cor. 
nea of a pati ent% ^ in a layered fomi . contorrstng: 



firing meens to be fixed onto a pertpheral part 
of ttM oomaa,* 

roaoDie srsaft; 
an aooantrtc pin protecting from a distal ertf of 
the shaft, ttie eoosntrfe pin beirq tocatad at a 
poUion offset from a rotational centrel aria of 
tfie stiaft; and 

comae Incising means movable In an InbUhg 
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dsreaion ibov* th% fodng moans, tfm comoa 
incising mMns induding: 

cornea inHanatino maanstirapplanaiing 
. the cornea w9h}n the openino into a «i>- s 
6tantfalty flat form: 
a ttade ttat tnosee the cornea: 
a ftrftoacfflatton fr anan it C n g merrtaef hay 
tng a pan wim which the eccantrfc p(n Is 
•noaged; to 
a second oscfflation tr an smtt ln g men^ 
having a part with which a part of the first 
osdDadon tvanuiiuing member is 
engaged; and 

a holder that holda the fM and second is 
osdftalion tr ansinato i g members to be 
movable in a lataraJ Erection which is per* 
pendicutar to the roantonai central aas of 
the^urft 



20 

whvein m ow aneftf of the second osciltalion 
transmitting member in the tateral dvwaion 
cai«ee the Uade to be moved in the same 
cfirectidn. 

25 

(2) A corneal surgical apparatua according to (1), 

wherein the bUe Is ffaced to the second osciDatfon 
tfwwmttfng member. 

(3) . A corneal surgical apparatus according to (1 ) or 
(2). wherein the firA OBcaiation tFansititting mem- so 
berincludee: 

a vertical groove e tengati ng in a ciredian per- 
pendicutar to both of the laterd Erection and 
the natafional central axis of the shaft the 09 
eccentric pin being enoagad wHh the vertical 
groove; and 

a pin partateiding toivafd the second oscilla- 
tion transmitting member; 

40 

wherein the second oscSabon imnsmitting merrtier 
indudee a pin receiving part with which the pih part 
of the first cedOation tranen«ttng member is 
engaged. 

(4) A corneal surgical apparatus acocrdbig to any 49 
one at (1) to 0), wherein the holder holds the first 
and second oeciQation transmitting mmber to be 
movable linearly rn the tateraldkectiafL 

(5) A oomeai surgical apparatus acooRfing to any 
one of (1) to 0)> wherem the first osciitation trans- 6o 
nritting menfter indudee a shaft part rotatible 
about an am Afferent hi location ftomttienatetlonal 
cmttral axis of the shaft the ehaft part having «t 
least one of a recess and a pratrusion. and 
wherein the holder incfudes a bearing part that 59 
rotatably supports the shaft part and that has a part 
wift whidi the shaft part is engaged, the holder 

holdtng the first OGdUafion transmitttrtg msnter to 



be roctaibie fn the lateral cfirectioa 

(6) A corneal surgical apparahjs accortfing to (5). 
w hereir| th e holder holds the seoortf oeciation 
tranonitiing member to be movable 6ne«r1y in the 
lateral dffectioa 

(7) A corneal surgical apparatus according to (5) or 
wtyem the shaft part of the ftst osdllatfon 

fransmftfing member inctudee two tftaft parts 
respectively located on an upper part and a tower 
part of the fi« oscffiation transmitting member, and 
wherein the bea ri ng p ar t Includes two bearing parts 
raspectfvely supporting the tao sMt parts. 

(8) A corneal surgical apparatus accvtfng to any 
oneof (5)to(7). whereintheshaflptftofthe fret 
oscSlation transmitting mmtm is rotatable atxut 

an aids intar a ec ti n g the rotadonal central axis of the 
shaft 

A co rneal surgical apparatus acbordvig to (B), 
wtmki tf«e rotationBl central axis of the shaft part 
of the fifst oscaation tansmitting member biter- 

sects the rotational cental axis of the shsft perpen- 
(fdiartyt 

(10) A oomeal surgical apparatus aooon^ to (9), 
wherein the eooanlric pin ie provvtod on an axie 

PMBinpy reugh an gitaiaecting point at which the 
rotstional central axisoTlhe shaft part intsrseas the 
rotatfonal central nds of the shaft 

(1 1) A corneal surgical appaiatUB according to any 
one of (1) to (9). wherein the eccentric pin ie pro- 
vided on an axte noi>perpendlcuiariy Mersectvig 
the rotationat central ttds of the shaft 

(12) A corneal aurglcal apparatus aocor^ to any 
one of (1) to (1 1), further o om prt sin g: 

rotafing means far rotating the shaft 

(13) A corneal surgical apparatus accortfng to any 
one or (1) to (12), ftffther comprising: 

nwvtng mears for moving the cornea ino^rtg 
meene in the Msing directioa 

POlO] The present disclosure relates to the subiect 
matter contained in ^lapaneee petarrt appficetion Nos. 
Hel 11-55696 ffm on March 3, 1999) and Hei. n- 
9 0837 Pad on March 31. 1999). which are expressfy 
irworporated here'n by reference in their entireSes. 

BRIEF DESCRIPTION OF 7HE0RAWINQS 
POtll 

Rg 1 ts a crose^eaionai view trf an lyparatua 
sccoftfng Id a firet embotfment and a schwnaiie 
ciagnam of a control syAaffL 
na 2 is an enlarged flKptarwtory tfayam at a cut- 
ting unit and a sueSon unit of the ^paratus accord- 
ing to ths fta embo^nent 
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PIG. 3 18 a oDss-SMfionaf vi«w takwi 
A Gf FfQ. 2. ahistratino the Getting unit of the appa- 
ratus accoidng to the fM arnbodfmanL 

na4iaaa m6 6 0Cti o n alviewtakanonthalinaB- 
B of FIQ. 2. Ilustmtino the cuttinQ unit of tht app?- 
rato acconfinQ to tha first ambocfimam. 
FKSa 5A and 5B ar» «jq)(anatory diagrams fer tha 
movonwrt of two oscfBatton tmnsmminfl membare 
andablade in the appamlus accorcSng to the first 
enitootfnient 

Fta 6 b an oxptanatory diaoram for the dffCaranca 
of tha bfade posmona in the conventional apparatus 
and lha apparatus according to the first enOodI* 
fTtent 

Fia 7 (6 a dtegram of a modined antedimant of the 
cutting unit of the apparatus according to the first 



P[Q^ 0 ie a croa » s ecfi onri view of an apparatus 
aowdiftg to a second ambodtment and a ache* 
matic diaorBin of a control system, 
f^ 9 is an aniargsd expiarvitofy diagram of a cuh 

ting unft and a suction unft of the apparatus acoofd- 
ing to the second antedbTOTi 

FIG. lOiBacrDss-eectionalviewtaicBnontherme 
C-C of Fia 9, fllustrBtftig the cutting unit of the 
ar«)aratus according to the second mbodvnsnt 
Fra 11 ts an e)9)Ianatorydte9amfbr conversion of 
the motion in the apparatus accordng to the sec- 
(Mid embocSment 

Fia 12 tea (fiagram of a modmed entx) Uii n ai< of 
theoming unit of the apparatus acoonfing to the 
second entedimant 

FIQ& 13A and 13B are explanator/ diagrama tor 
the configuration of a cutting unit and the move- 
ment of a tranenrtting member and a blade in a 
converTtional mechanisra 

DETAU^O DESCRIPTION OF THE PREFERRED 
EMBODJMEfsTTS 

^ First Embodimant) 

POiaj Harainaftar an emboamant of the invantton 
wifl be SKplainad vvith raf^rance to the drawings, na 
r s a cmss- s a ctf onai ylaw of a oonwal surgical appar^ff 
accoitfng to a first entedment and a schematic dia- 
gram of a corrtrol system. 

[OOiq Referance numeral 1 denotee a main body 
of the apparatus, and nimaral 1a dwotee a portion 
to be held by an operator durtng a surgery. A suction 

unit 3 tor fbatten to the patienrs eye. and a cutting unit 
2 having a blade 20 lor indsing the cornea, to be moved 
rectillneariy above the suclion urtta are provttad on the 
from side (left side in the figure) or the main body 1. 
[0014] A feed motor 11 tor rectUinearfy moving the 

cutting unit 2 in the incising direction ie fixed in the main 
ixJdy 1, with a feed screw 13 having a threaded portfen 
corresponding in length to the fcSSn^u movam«n of 



the cutting und 2, attached to the rotation shaft of the 
motor 11. An oacfflatfng motor 12 tor inpvting latml 

oscaWon to the ttadfi^ and a oowieding meter 1 7 to be 
connected with the cutting wit 2 at fts ttp ponton are 
5 faad to an aching mafTtoer 14 to be screwed toto the 
threaded portion of the saew 13. A rotation shaft 15 

mounted on the rotalton «haft of the nxjtor 12 is held by 
the oonnecting member 17 rotstably. An eccvitric pin 

16 is embedded on the tp of the ahafi 15 at a posftton 
ro oftoat from the rotatei centar (rotation central axis), 
prorecting tftareeom. The cutting unft 2 moves tovwaid 
or bac kward with the motor 12 and the connectmg 
member 17 mounted on tm attachmg msmbv 14 
aooonfing to the tanaard or reverse rotation of the motor 

15 11. 

(00181 HeatU the con fi g u aUw oT the cuttirtg unit 2 
and the sudton unit 3 wa be eiViained with reference to 
FKia 21 3 and 4. Fia 2 to an entorgad ei^tanatory da- 
gamcf ftecuttingirtt2andtheauctfan wit3ofthe 
20 apparatoacoowingtottiefitsten toUIiiw i i na3toa 
«oeersecttonal vf ew tafcsn on tie fine A-A ol Fia 2, and 
4 to a cross-eecttmal view Men on the fine Of 

10016] Thea«lngunii2eoiitprtoestheblade20.a 
28 UadehoUar21a,aholdarbtocfc2lb^afir«toscaiatton 
ta«ritlingmantoer22.a^ 

mftfing member 23. Arotaitoh hole In whteh the Shan 15 
is inserted toprovtoed in the hoUerl*xk2lbsolhatthe 
tqp podton of the oonnacting member 17 to fbced tharata 
20 [0017] A metslbtode having a fatode edge of stain- 
lese steel, or steal, or an ore blade fwvfng a ttode edge 
^f^amond or sapphire to used aa tfte blade 20. The 

blade 20 to held behveen the blade holder 2la and the 
holder block 21b tataraily ocdflatdUy wiOi an apprcpri- 
" yyg '6^f«»pecttothe horizontal ptonei A tftaflow 
receaa 210a to termed at a ponton, where the blade 20 
ie to beplBced. at the btode holder 2la stoe. The lateral 
««mrt the recess 210a to provided targer than Ihe 

osciKaficn width of the lateral oscffiation of the blade 20 
^ [OOlgl The fist transmitting mentoer 22 to hetotot- 
erafV movafafy in an oscatottng apace 210c fbrmed tn 
the holder btock 2lfaL Further, a varttoal groove 22a to 
be eng^ With the pin 1 e to tomted in the ftct tnme- 
fflftttog m ember 22. When the shaft 15 to rotatad fay the 
<ff rotation drfve of fte motor 12. a totamltercetoappied to 
t he first trsn smttting nwmber 22 aooorcBng to the c^- 
cuiTifai eiUtol movamertt of the pin 16 engaged with the 
vertical groove 22a. Aooorffingty. the fir^ tr ansnitli ii u 
member 22 oecStotea lataraDy. 
» I0019I The aacondbmnanWng member 23 to held 
latoraDymovably « an oeoBIating space 2t0b fbrmed in 
the holder block 2lbi Further, a verttoai 9oove 23a to 
be rouge d with a pin part 22b provided below the fte 
trarttmitting mentor 22 is fbrmed in the eacorvt trans- 
M mftting member 23. When the fi rs t b ansm itSng manOer 

22 to oscfitoted totorafiy by the retation of tha shaft 15 
(oroffntorenfial mcMment of the pin 16), the tataral 
osciTtotion prwtdee a totaral torce to the second tats- 
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mitting mamber 23 via 1h0 pin part 22b and ffit wtieaf 
Oroova 23a. Accofdrngty, tha tacond tranamminQ manv 
bar 23 oscOlaM lateraUy. and further, the Cteda 20 fixad 
to the second transmitfing mefrber 23 oscfllatas later- 
ailyaswafl 

[00201 Themovamaritoflharimttjarwrrtttingmwn. 
ber 22. the second transmitlino ntannbar 23. anf ma 
wade 20 wfil be expffainad with reference to FIQS. 5A 
andsa 

[0021] The fffst tranamming mente 22 rrMa 
radprocally in the latBfal direction PC <firecta 
be referred to as a fcrat lateral osctUation) as well as 
movea redproca/ly k\ the vertcal dfredion (Y (firedion) 
(this wfll be referred lo as a firct vertical osdUation) 

according to the drcumfarential movement of the p&i 16 
accortfng to the reCalian of ttia shaft 15 (accotSng to 
spfit of the force generated by the drcumferentiaf move- 
ment of the pin 16 Into the pushing force for pusMng the 
side surface of the vertical groove 22a and the faction 

force fimctioning in the vertical (firection on me side sur- 
face of the vartlcal groove 22a) aa shown hi na 5A. 
The dashed line 01 fn the figure dmtee the focus of 

the movwtent of the point P. which to me center of the 
pfn part 22b. 

[0022] Ihe second transmitting merrfoer 23 rmvea 
recwKaily tn me tataral (Erection (K direction) (this wffl 
be refarred to as a second lateral cedRatfon) aa we8 aa 
sfightly movee rec^procaUy (n the vertical dfc^adlon (Y 
direction) (thla win be referred to as a seconj vertical 
osciDation) accoRfffig to me nmemem of me pm part 
22b of mefirst tra/wmitting mamber 22 a« shown in RQi 
sa The dashed 6ne 02 m the figure danotea the toeue 
of me movement of the point Q. which ia the centsr of 
me bla de 20. 

[00231 The displacennem amount In me lateral ; 
direction according to me fvst vanical occiUation ts 

based on the distance of the gap between me first trans- 
mitting merrbar 22 end the bolder Uock 21b. in con- 
^th e displacament amount in me vertical Section 
according to me seoond vertical oecilafion is nuch 4 
smaller man that of me first varticaJ esdOatfon because 
the circumferential movan>ent of the pin 16 la converted 
to the ftret lataral oaeaiafa'on alreecfy, mereby generating 

me second lateral oscfliation (me d«placement anouni 
in the lateral (Sredion of me fvst lateral osctDation and 4 
me second lataral osoUtatfon is samai arvl H carrv. 
spends to the eccentrfo amoum of the pin 1 6). Moreo- 
ver, me displacement amount dWerence In me vertical 
direction accoftfing to the second vertical oscSatlon 

derived tfom the gap at me time of generafing me first si 
lateral oadflation and the gap at the t^ of genarrting 
me second vertical os^ation Is mfl because me dia- 
Ptacament amotnt rtseH is axfremely sman. 
IWB4] As mentioned above, tha tocus 02 has a 
smafler dispcacemem amount in the vertfoal Section ss 
compared wim the locus 01. That te, the second fiaf»- 
mitting member 23 has a smaller dispfacement amoum 
m me vertrcaf osdKation at the thne of me latva/ oscilla- 
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ti ori wfth re spect to me tM transmitting mante 22. 
AcoDfdlngly, me -rampage' can be reatrained at mo 
time of the lateral osdRatton. 
W»5J Furmer more; as shown in RQ. 61 according 
to the conventfenal apparatus conflguratloa the positfon 
of a Wade 400 in the up and down dlredton fcrttod 
due tomerad ha(dlametertotafotBtfon8haft40i.the 
d'cumtorortial movement of an eccentric pin 402, and 

me disptecemem amount In me vertical dvection (vertl- 
^ ^ oontraat acoortfng to an apparatua 

of me mvenfloa since the poaton of the blade 20 in me 
y an d d(Mn cSrectfon is fimtted onto to me tfsptaca- 
mert amount in the vertical dractlon (vertteal groove 
23a). and fiamer. the displacemertt amount in the verti- 
cal dfrectlon is smaBer than the oonventfonal oorflgura- 
tton. the pofm of actfon tor transmittmg me lateral 

osdtatlon to the seoond transmitting menfoer 23 can be 
provided a^acent to the btade 20. to which the toad ie 
appfied. Therefore, me aecend tr ansi ri Uing menfoer 23 
«i be m ade smaBer than the conventional tranwittito 
member 404 (sea FO. 7). Aeoardbt^ the rotation 
tory aWorithehtade20foemdlerthMithecon- 
venttonal ooftfguraflon, and mua the Wade 20 can am- 

dentfy be oadOated lateially so that the 'ranpage- can 
F besmato. 

[00261 ln^2,aoomeaapptBna6ngpart24is 
flwd to the hdder htodc 21b by en attadting menfoer 
24a so aa to be provided on the from aide (left side in 
ttte figure) d the bl ade 2a The cornea applahatihg part 
24 movee accoB^g to the mwenw tt of the cutting tftit 
2 for appfanaSng tha cornea of ma patfentlB eye fiatiy 

precedngindstonwfmtheblada20. SmcemebWe20 
indsee tha cornea thus applanated fMy by me iffla- 
r^iO part 24. a f lap of a udfarm layer le femted. The 
<fi8tanM between me edge of me blade 20 attached to 
tiie blade holder 2 1 a and tha lower swteca of the appla- 
nating part 24 Is about 150 Mm so that the cornea, can 
bendsed wim this thldaiess m a layered Itamt 
mm The aurtton unit 3 comprises a fi«ng mem- 
bar 30, a airtten ring 31, and a suction p^ 3i The 
auction ring 31 isfixadtothematobody i bymeftdng 
menfoerSO. The ojcflon rirm 31 having a sii)6tantfaffy 
cyflndrtcal shape wim a lAshaped aofrsDrton.com- 
receas 31a to be comadad wdh ti>e 
patort* eye and an opening 31b concentric wim me 
recess 31a. When ttie auction rtng 31 le eel o) tiie 
patienrs eye tor surgery, the cornea of me patimfi eye 
Ptojecis upward from the opening 31b so tfiat me tower 
end po rtion of me suction ring 31 and tha opening end 
portton of the opening 31b are eontaded so aa to pro- 

a spaoeS for auction. 
WSSl Thesudtonpipe32isembeddedinthesuo- 
toimigsi, and connected wim a vacuum tuba (not 
tflitttrated) atongatingtoapunp4i. A suction pam 32a 
^ovidad meide me eucfion rtpe 32 comnMttaatoe wim 
me receea 31a. Accoidfrig to auction and discharge of 
me air in me space 3 by me punp 41 via me suction 
pam 32a, me sudfon ring 31 is vacuum-fbod to the 
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patisnrs eya rn this fixatksn. as th« operator heUs tha 

grip portion la posttioning of tha openino 31b can ba 
tacaiiatadL and tha apparatua can ba haid stabty^ 

roa29J m adc£i)on. a ppa lor pressura datacfon (not 
illistrmed)iaefTt>eddadtnthaaudionrfna3la^ 5 
tion iidno to tha suction plpa 32. Tha pfpa for pressura 
detection is oonnectad wHh a prassura detacmr 33 via a 
ti^a (not Hhistrated). The pressu'e dateoor 33 rtof^ft g 

the air pressure in the space S sucted by the pump 41 
via the pipe for pressure detection. A control unit 40 ro 
controls the operation of the motor 11, tha motor 12, 

and the rump 41 bftsad on the air pressure detected by 
the pressure detector 33. 

[00301 Hereinafter tha operation of the apparabja 
wtih the abova-menttortad cortfiguration wfil be t5 
deaorM While confinnino the state of incination of 
the suction ring 31 (mainbodyl) and the position of tha 
Pigxiaary oemer based on a mark applied on the cornea 
of the patienfs eya wHh an tnstrumant such as a rmrkar 
the cpenoor positions tha canter of the opanng 31b so 
with respect to the pupillary center and rf^pro^ tfve 
suction ring 31 on the paUenfa eya 
[0031J After installation of the eudton ring 31. the 
operator cperstae the pump 41 soastosuckthea^ln 
the space S between the suction ring 31 and the ss 
patienrs eye whOe Keeping the posaion m the posture 
of the main body 1 ter thereby reducing the afr prasBjre 
(to the negafive preseure) . When the afa- pressure in tha 
space S isrsducedtoa certain value (when it reachee 
a suffidsntly negative preasure). the cperation of the » 
pump 41 IS oontroOed by the control urtft 40 so aa to 
maintain the air pressura Acconin^, the suction ring 
31 IS vaojunvfbcad onto the pafienfe eya 
[00321 Afiereonpietionofthefiwtionofihenjpa- 
fatus, the operator operates a foot switch 42 fbr rotation ss 
drrveofthemotof 1landthemotor12, TheconMunt 
40 oontrole for rotation drive of the motor 11 and the 
motor 12. The control unH 40 controla the drive of the 
" ^\2b ytheirputofadriveooTT¥T!andsionalbythe 
fDotMrftch42aoastoosda8tethettade20(ateniflyby 4o 
a fixed or variafale osdQatton frequency. Further, the 
corttolunit 40 controls the nnatlon of the motor 11 
accortino to a fixed or variable feeding ipeed eo as lo 
redilineaffy move the cutting eection 2 in the hinge 
(firectioa At the tima the shaft 15 Slides in the adwano- 48 
ing di redion in tegrally with the cutting unit 2 whgemak- 

ing a rotational motion fer imparting lateral oecitatlon to 
theblade^. 

[0033] After being oorwerted to the lateral oscffla- 
tion of the firat tr ansinilUr i g mant>er 22, the roCatiorvl sq 
motion of the shaft 15 ie converted to the latsrtf oBCiBa- 
tton Of the second transmflting msfrtoer so as to provide 
the redtOneerosciDatfon to the blade 20. arvl thua the 
•rampage- caused by ffie vertteal oecUlation can be 
restrained 80 ae to toon a good flap stattyi « 
[0034] Whan the edge of the Uade 20 haa mdsed 
the cornea with the hinge portion left eo as to conplete 
the flap fSormatfon. the motor 11 Is rotated reversefy so 



as to return the cutting unit 2 to Its initiaJ posfUon. At the 
tima the rotation of the motor 12 Is topped accoftfng 
to the independent control of the nvtoia so that the 

blade 20 can be taken out fmm the ft^) wNle avoidng 
the unnecessary oadOaSon of the Made »). Acoord- 

fngV. the possibaity of cu off of the thus tormed fl^ can 
beredwed. 

t003q^ Alter the return of the cutting uiit 2 to the iri' 
tial poaifion. air introduced into the space S eo as to 
mease the suction for removing the apparata (suction 
rmg 31). 8iteequentty; am corneal stroma ia atMed tor 
the refrsdive co rred ion amount and then the ftap Is 
returned to Ha original posiBon ao aa to fWsh the sur- 

[00381 Afthough the frrat tnansmfttlrv mender 22 
oomprisliiu the venicai groove 22a to be engaged with 
the piri 16 and the pin part 22tx end the eeoond trans- 
mittng member 23 comprieing tie vertteal groove 23a 

to be engaged with the pift part 22b of the first tranwTit - 
ting me n ^ber 22 On tfiiscaaa the blade 20 is fixedteihe 
tianemitting member 23) are used in thie 
emb afiiiieflt or converting the rotation of the tfiaft IS 
(ctamarartfaJ movement of the pin 16) to the lateral 
oscSMon of the blade 20. ft Is alBO poasftle to further 
prov ide e pi n part simflar to the pm part 22b in the sec- 
ond ttansmafa g member and a third osdQatton trans- 
mlttir^ member comprialng a vertical groove to be 
wgag ed with the pin part of the eecond fransff^tting 
mmttf. In tfia casa the falede is fixed to the third 
trarwni^ member. That la aitfiough 9ie rotation of 
the rotation ahaftie co nverte d to the lateral oscfliatton of 
y.^^y ^^^^^'^^^^'^^^^^buttheconw^ 

nMde tobe at leest twice and can be increased to three 
times or four timea 

< Second Embodiment} 



(0CJ7J Anodierentoodlmem of the invention will be 
•qpWned witii r^ence to the dmminQB. Ra 6 la a 
gy* atfonal viqy of an apparatus aceofffag to the 
—co nderwb o^mentandaechemattedi^rBmofacon- 
M systsm. Ra 9 is an enlarged cross-secfonal view 
of a o mtng unit 2 and a audion unit 3. Ra 10 is a 
««»<actort view tahan on the fine C-C of Ra a 
me same numerate ere applied to the same conpo- 
nerteae in the first embodbnent 
[003aj The cutting unit 2 oom^fsee the Uade 20 
the Wade hddsr 21a the hotter block 21b, a bearwM 
part 21a a rode (swing) tmnsmiding maniw 25. and a 
te^ osdaation tranamitGng mantoer 2a A rotation 
ho^inw^ 

blaria hdder2la so tfttt the tip portion of the corrected 
mttnbsr 17 le fixed thereta 

[0039] Thaiodctranamilllngment>er25i8p^oted 

hiy (rodohly) iMth two i^aper and tover rotation shaft 
parts 25c as the mtation central am in the oscSation 
apace 210c tanned in the holder btodc 21b (that ia the 
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rock tranfiniWino mmrkm 25 is pivotad rod«tofy in th« 
iatsral dbwdon, centering M axtai (in* L •( 
th«veitaUdffection). Further, a vanical 9qov« ZSa to 
be engaged with the pin 16 is fonnad in the rocic tmns- 
mitting mentier 25. When the shaft 15 Is rotated 

acoordng to the rotation drive of the motoriz a tores in 
the lateral dfrectlon is appGad on the rode tiran'tting 

member K by the cirex«nferontial rnovemem ot the pin 
16 engaged with the vertical groove 25a. Acoonfim^ 
the rock tiansmitttng member 25 ia rocked 
[0040] The lateral osdUation tmrwMing mente 

26 18 hetd in the lateral (firactwn in the OGcifla- 

tion apace 210b fbrmad in the hoUar block 21b. A pin 

reoeM ng part 26a to ba engaged wHh tha a pfri pan 25b 
provided at a lower portion of the rook tr aimniuii tg 
member 25 ia tormad fn the latenrf oedUlation frwiamit- 
ting member 26. WhentherocktFan8mmingmente25 
ia rodad in the lateral tfrectfen with the shaft peits 25c 
as the rotation canter by the rotation of the shaft 15 (cir- 
cumferential movement of the pin l6),afereeinthelBt* 
era! nac ioB is appfied on the lateral osdOation 

transmHting member 26 via the pin part 25b and the pin 
reoeivfng part 26a acoor^ to the rode AccoR»)gty. 
the lateraf osdOation transmitt'ng member 26 oecOlates 
tet aiaoy a nd ft^thar, the blade 20 fixed to theoscfOatlon 
tranamitting nwmber 26 oscatatea latamHy aa wel. 
I^^l *^nwaniantoftheplni6»therod(tmns- 
matSng mamber 251 the lateral oscfflatton tr ansii i Ulinu 

mamber 26. and the btada 20 wffl be aipWned with ref- 
erence to Fia 11. 

[0042] Whentheehafl1Si8rotatedbyihamotori2. 
the proje^lng portion of the pin 16 provided accffttri* 
caOy in the chaft 15 movaa dncumtorentially. cmferlng 
the rotation central 83(18 of the d«fl 15. The fcrce gaiH 
erated by the drcumtarenttal movem en t of the poi 16 

can be apfit fn the vartloal and lataral diractione. that ia. 
the torce in the vertical (firection ftmctioning en the side 
surface of the verUeal groove 25a in the i^i and down 

direction as the frtcfion torca. and the terce in the lalwal 
directkff) pushing the alda eurface of the vertcai rawe 
25a in the lateral (fraction aa the puehaig toroa. Accoctf. 
ing to the foroe applied on the aide eurteca the verti- 
cal groove 25a. the rock tfanamiitmg men*er 25 rodcs 
with tt» shaft parts 25c as the rotation center, Snca the 
shaft parts 25c are held suffidentty by the hotter faiodc 
21band thebearing part 21cwfth rasped to the tbrca in 
the vertcal drection genamtad by the pin 16. the ^ 

page- in the vertical (fireotion an be raetratnad ao tat 
the rotational motion at the ehaft 15 cwi be converted 
gently to the rodt of tha rode trananiting mentw 

25. 

I0043J Aocorrfngtothe rode of the rod e traiajiiu ii iu 
manrtoar 25 in the lateral direction, the pin part 2ft 
farmed in the lowar portksn thereof ia rodad in the lat^ 
erri dlre^ with su«antwv no displacamam in t^ 

P« 25b rodd^ 
'ateral (Section appfies a fbroa on the side surtece of 

the pffi receiving part 26a. the lateral oacOJatton trans- 



tne oscfllatlon space 2iab aa ta gutta. At the tima bv 
providing a sU)stantially spherical tip end 

pm part 2ax a terce can be appfiad effidenHy.te f»e pin 
5 receiving part 26a eo that the lataral osdOation can be 
provided amootWy. Since the blade 20 la fljcad to fte lat- 
e ral oadg ation frananttfng member 281 a oedtatae 

aooonfing to the lateral osdflatkjn of tha latanrf escala- 
tion tranamittEng m»Tter 26. 

w I0O44] Acoorcftig to the configuration, after being 
converted to the rock with the ahaft parts 2Sc of the rock 
tranemWng mentar 25 as the rotation center, the rota- 
tionaf motion of the shaft 15 applies rediOnear osdla- 
20 In the lateral (firection Since the 
IS terceacoortfingtDthacirawtf arw t la lmDvamentofthe 
pin 16 in e» vantaai direction ie Rjpportod by the sfwft 

part s 25a the "^anyage' by the vertical oecaiation can 
w^n«^ 

^toBow, since tha aldUig portion ia only in the pertoh- 
* •^Woftha shaft part8 2Sc; worn out of thaoedBat- 
ing portion can ba ras&ainsd so as to prolong the life 
cyde of the parts. 

The pin 16 can be attached to the shaft 15. 
elongating parafid fn tha rotation central axia direction 
ss o^theshaft 15 (as in the conventional ^paralusrfwwn 
« FK3. 13A), tu the pin 16 provided fifing with 
«P« to ta rotatkw central axle diradion of the rt^ 
ISinttils entecftnent That is. the pin 16 Is providsd 
•ccenttcaDy. dongating paaaing through the interaec- 
30 iton Of the aadal Bne L passing through the retato 
^ transmtttmg member 25 

and th erpiati on central ans of tfta ahaft 1& Accoft£ng 
to the configuration, ainca tha roddng angle of the pn 

16 >n thal^nl (firadkm and the roddng angle of ta 
« rod* tranamftSng member 25 in the lateral direction 

ooindde, tha oontadlng propwty Of tha p^ 16 engaged 
with the varticaf groove 25a la inpravad and Ihua the 
relational motion can be converted amoolNy and dfi- 
dantly to lha lateral rode Moraovar. tha sh^ of tw 
« vertical groove 25a and that*) end portion ahape of the 
pm 16 to be engaged therawtth can ba a cin^ atwpe 

([friaar8hape)eo that tha production of conponenta can 
be todOtaM. 

10O46I ftirthannora although the rock of the ph 
4ff pvt2Sbia converted to tha linear lataraloadllafion of 
the lateral oadBatfon tr ansmOfln g member 26 in thia 
embodment it is also possible to fn tfie pin part 2Sb 

^^a^J^^^ IransmHting msmbar 26. rode 
thatateralw^^ 

f«^of8«ttoofft^ 

in Fia 12. the rede tranamitting mentoer 8 can be 

efimlnatBd. 

WHT] Furthamtora. the rode transnttfngmentwr 
25 need s to rode with oacflMon with a jataralifiractton 
® ^ oacaaiing the Uada 20 in the lateral 

arodior^, and tharetor. the ajiiamna L to be tha center of 
the rode shouM be provided atapoaitionoflut from the 
reiailon central ajds of tha shaft 1 5. Ftor the eilcient con- 
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v«ftionofthorotottonoffh« ehsft ISintDtfwosdaatlon 
of tho l8tm tflmctton oornpontfn, it is pratorabf* ttiat 
the «»tl fin« L to b« «te contBT of tfM rock Is tn tfia same 
plansasthsrotationcsntral ffitfsof Iheshafkia. andfir- 
thsr. ittsprefemtethatlttsaidaf DnsLasttsroddng 5 
csmsr ts aspossd in tht plane in the venfc^ (firection 
passing through the fotatton central ode of the sMt 19 
wfth respect to the lakerat direction fbr oecffiating the 
Uade 20. and the rock tmnsmitttng mento 25 Is rocked 
with fteaxiaJ fine Las the centw. The ocnwsionefri- ^ 
dency of the osctUatton in the tataial Section c»i be 

most elficiem by prari^g the awal Ifine L orthogonal to 

the rotation central aids of the ihaft ISasfri IMS entad- 
fment 

lOOW] Moreover, ttwvertkal groove 25a formed in is 
the reck transmitting member 25 can be provided at the 
grip portion la side with respect tot he rotation center of 
the shaft parte 2Sc. Furthennore. by changfrig the <fis- 
tance of the varticat groove 25a end the distance of the 
pin 2» from the rotafion center of the shaft parte 25e, x 
respectively^ the widtti of the tatersi oscOlation of the 
blade 20 wKh respect to the eccentric amount of the pin 
16 can be ei4ustsd freely rrt is also possible to otfsrge 
the osdOatiwi width wBh a small eccsntrfc amowio. 
[0049] Moreover, although explanation has been 28 
given with the motor 12 tor rotafing the shaft tS in tWs 
ortMwmtt, an air turbine can be used ea weL f=tir- 
thermore, as the m ech anism tor feedir^ the blade, a 
mechanism tor indsing the cornea by rotational move- 
mam of the blade aedtsctosed to JP-A-11-19115 and 90 
JP-A-11«167 faed by the present invertfor can be 
adopted as wei. 

[OOSq As heretofore ei^xlained accordtog to the 

>nwantton. a good flap can be lonned by preventing the 
'rampage* of the blade. „ 

WSi] Moreover, the latsralosdRatian or the biade 

can be generated affidently. the osst rise accoidtog to 

the high acQjracy of the me chan i sm can be reatimined. 

and the durabOlty of the mechanism is improved so as to 
proiong the life cycle ^ 

Claims 

1* A corneal surgical apparatus tor incising a cornea 
of apati8nrBeyeinatayeredtorm.oonprfeir9: 45 

fixing means to be fixed onto a peripherel part 

of the oomea; 

aioiaiaUeshaft; 

an eccentric pto projecting from a distal end of so 
tfie^^ the eocentrto pin being tocated at a 
poeifion oftoet from a rotational cenM axis of 
the shaft: and 

oofnsa in ctstog msans movable in an tooising 
<to«ction above Che fbdng meane, the cornea 55 
incising means tnduding: 

comea applanating means tor applanating 



the cornea within the opening into a sub* 
stamtalyflattorm; 
a blade that tndees the cornea: 
a fimt ostiOation transmittmg mentoer hav- 
ing a part w^ which the eccentrto pfn is 
engaged; 

a eeoond osdSatfon tr ansi ii tUng mentoer 
having a part with which a part of the firet 
oecfflatton Cransntitling memb« Is 
engaged: and 

a holder that holds the first aito second 
oscaUttion frananrtfing membtfs to be 
movable In a lateral dlre^n which is per- 

Panfoutar to the rotational cenM axle of 
the shaft 

wherein moverrtent of the second oscillation 
transmuting member in the tatm! droction 
cams the blade to be moved in the same 
(firsdtoa 

A corneal surgical apparatus according to dann 1, 

whereto the blade ts toted to the second oedDation 
tr ansm itt in g mentoy. 

^ ^"^ •tf gigal apparatoe aooonfng to daim l 
or Z whereto the first escfliatton transntitting mem- 
bertoctodes: 

a vertical groove e lo n gatin g to a tfrection per- 
pentfeutar to boto of the lataial duectfon and 
toe rota ttonrt central axla of the shaft the 
eccentric pto being engaged with toe vertical 
greore: and 

a pin part extendtogtowurd the second osdUa- 
tion trartamitting mentoer; 

whereto me second oecaiation tmnsmitttog mentoer 
todudes a pto receMng part wfto which the pto part 
of the first osdBaSon transmitting mentoer rs 
engaged. 

A corneal surgical apparate aoconflng to any one 
of claims 1 to 3. whsreto the holder hdds the fM 
and second oedOatton transmifing mentoer to be 
mMble tineariy in toe tateiml drectioa 

A corneal surgical aipparatos aoconfing to any one 
ojcttnslto 3, whersto the firet oscaiatran trans- 
mitting msntoer indudee a shaft part lotatabto 
abwrtanaasdifferenttotecationlSromtherotottonal 
central axis of ite shaft, toe shaft part having at 
least one of e receee and a protruston, and 
whereto the holder inctodes a bearing part that 
rcteteb ly supports the Shan part and that has a part 
wito which toe dmft part is engaged, the hotter 
W<ffng toe fktt oedOatton transn^g member to 
be radoble to toe lateral cfiredtoa 
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6. 



7. 



A corrml surQieaJ apparatus accondbiQ to dUm 5, 
whflrttn lh« holder holds tfts second osdBation 
tmnsmrttrng msntwr to be movaUe tinearfy in the 
tatemldlrec&vi 

3 

A corneal surgical apparatus accordinQ to daini 5 
Of 6. wherein the shaft part at the M oserHatron 
wsi rtt Bi ig mentMT includes two shaft p«ts 
respectively located on an upper part and a lowtf 
part of the ftrstos^iaiiontranamittinQ member, and io 
wherein the t)eartng part tndudea two baanhg parts 
respectively 8u;^)orttng the two shaft parts. 

A conical surgkal apparatus acoordtng to arv one 
of claims 5 to 7, wherein the-shaft part of the first is 
osQ'Batton tr artsnii t ti ng member is ro tatati e about 
an axis intefsecttna the rotational central axis of the 
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9. A oomaal surgical apparatus acconling to claim a 
wherein the relational central axis of the sh^ part 
of the first wcfflaBon tr ansmi t ting mennber inter- 
sett the rotational cantiaf axis of the shaft perDtfi- 
dlcularfy. 

ia A oomealsufgicalepparBeus accord to dflvmO. 
«*iwein the eccentric pin rs provided on an 
^Ming through an intersecUng poft at which the 

rotational central axis of the shaft part bitarssds the 
rtxtabonal central axis of the shaft. 

11. A cornea) eurgical apparatus accord to any one 
of dabns 1 to 9. wtiaretn the eocentrtc pin Is pro- 
vided on am axis noni)erpendiailarly aitmecting 
the rotational central axis of the shaft J5 

12. A corneal surgical apparatus according to any one 
of dai me 1 to 11, ftirther oon^prising: lotatbtg 
nnsans lor rotating tfie sfiaft. 

40 

13. Acomaalsur^apparBhisaceonfingtoariyone 
ofdaimsl to12. further conprislng: 

rrvsving means fbr moving the comae incising 
means In the Incistng direction. 45 
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FIG. 3 




|(Bjtf{GED CROSS-SECTIONAL VIEW 
TAKEN ON THE UNE A-A 



FIG. 4 
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ENLARGED CROSS-SECTIOMAL VIEW 
TAKEN ON THE UNE B-B 
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FIG. 6 




FIG. 7 
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FIG. 10 




TAKEN ON THE UNE C-C 
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FIG. 11 
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FIG. 13A 




FIG. 13B 



ROTATION ^^^^ 302 
CENTER 301 ^ 
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